Cyclea wattii DIELS (Menispermaceae) was grown in the southwest of China. The dried roots of this plant have been used in the fork medicine for treatment of gastroenteritis and toothache. In our chemical investigation on this plant, two new head-to-tail bisbenzylisoquinoline alkaloids, wattisine A (1) and wattisine B (2), together with three known alkaloids curine, 4, 5) steponine, 6 ) and a-cyclanoline 6) were isolated. Herein, we report the isolation and structural elucidation of wattisines A and B, as well as their biological activities.
Results and Discussion
Wattisine A (1) was isolated as colorless needles, whose molecular formula was deduced to be C 36 Table 1 , coupled with the biogenetic consideration, it can be concluded that two tetrahydrobenzylisoquinoline units presented in compound 1. Of the 19 unsaturation degrees, two tetrahydrobenzylisoquinolines moieties accounted for 18, while the remaining one degree of unsaturation can be contributed to an internal macrocycle by formation of two bridges. The ESI-MS peak at m/z 298, formed due to the facile double benzylic cleavage, indicated that compound 1 should be a head-to-tail type bisbenzylisoquinoline alkaloid.
7 The methine carbon signals at d C 59.3 and 64.7 were attributed to C-1 and C-1Ј, which implied that C-8 was oxygenated and a hydrogen atom was attached to C-8Ј. As a result of the g-gauche effect of oxygen on C-8, the d value of C-1 was shifted upfield. 8) The methoxyl group at d C 55.8 was connected to C-6Ј, while the corresponding signal (d C 60.9) was assigned as 7-OCH 3 , which was sterically hindered and shifted downfield.
9) The heteronuclear multiple bond correlation (HMBC) data ( Fig. 1 ) exhibited long-range correlations from H-1 to NCH 3 , C-4a, C-8a, C-3, and C-8, from H-8Ј to C-1Ј, C-6Ј, C-7Ј, and C-4aЈ, as well as from 7-OCH 3 to C-7 and from 6Ј-OCH 3 to C-6Ј. Comparison of the NMR data of 1 with those of the known compound chondrocurine 8) (3) revealed they were structurally similar except for the substituents on ring B. All of these evidences confirmed the planar structure of 1.
After carefully checking the 2D NMR data including the nuclear Overhauser effect spectroscopy (NOESY) spectrum (Fig. 1) , it was still not sufficient to establish the ether linkage and the stereochemistry of compound 1. Therefore, a single X-ray crystallographic analysis was conducted, which not only verified the planar structure but also clarified the stereochemistry of compound 1 as shown in Fig. 2 . The crystal of wattisine A (1) was used on diffractometer with a mirror CuKa (lϭ1.54184 Å) radiation (w scans, 2q max ϭ140.12°). The absolute configuration was determined by anomalous dispersion effects, Flack xϭ0.04 (12). The configuration of C-1 and C-1Ј was deduced as S and R, respectively.
Compound 2 was obtained as a white powder. The molecular formula was determined as C 35 (Table 1) suggested that it had the same skeleton as 1, with the difference in the C-6Ј substitute of ring BЈ. A hydroxyl was attached to C-6Ј in 2 other than a methoxy, which was confirmed by 14 mass units lost in the MS data of 2 compared to that of compound 1. The circular dichroism (CD) spectrum of 2 was closely similar to that of 1, which leading to conclusion that the former has the same 1-S, 1Ј-R configuration with wattisine A. Finally, the structure of compound 2 was established by careful analyses of the 1D-NMR and 2D-NMR ( 1 H-1 H correlation spectroscopy (COSY), heteronuclear multiple quantum correlation (HMQC), and HMBC) spectra, and was thus given the trivial named wattisine B.
The two new alkaloids (1, 2) were evaluated for their cytotoxic activities aginst HCT-8, Bel-7402, and A2780 cancer cell lines in vitro by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay (Table 2) . Wattisine A (1) exhibited significant cytotoxic activities with IC 50 value of 1.74 mM against HCT-8, 7.29 mM against Bel-7402, and 7.13 mM against A2708.
Experimental
General Experimental Procedures Melting points were determined on a micro melting point apparatus (Kexing-X4) without correction. Optical rotations were measured on a Perkin-Elmer 341 polarimeter. UV spectra were measured on a PuXi Tu 1800 PC spectropolarimeter. IR spectra were obtained on a Nicolet FT-IR 200 SXV spectrophotometer. CD spectra were obtained with a JASCO J-810 spectropolarimeter. NMR spectra were recorded on a Varian Unity INOVA 400/45 NMR spectrometer. Mass spectra were carried out on Waters Q-time-of-flight (TOF)-Premier spectrometers. Elemental analysis was conducted with a Carlo Erba 1106 analyzer. X-Ray analysis was used for measurements on an Oxford Diffraction Gemini S Ultra CCD diffractometer with a mirror CuKa (lϭ1.54184 Å) radiation at room temperature. Silica gel H (Qindao Sea Chemical Factory, China) was used for column chromatography. Extraction and Isolation The powdered dried roots (4.8 kg) of C. wattii were extracted with 95% ethanol at room temperature three times. After removal of the solvent under reduced pressure, the crude extract (305 g) was dissolved in 1.0 l of H 2 O to give a suspension and adjusted with 2 N hydrochloric acid to pH 3. The acidic mixture was defatted with EtOAc (600 mlϫ2), and the aqueous phase was basified with 10% aqueous ammonium hydroxide in water to pH 10, extracted with CHCl 3 (600 mlϫ3) to afford 19.0 g of alkaloids (E1), and then extracted with 600 ml CHCl 3 -CH 3 OH (8 : 2) to give 3.0 g of alkaloids (E2). E1 were subjected to a silica gel column eluted with CHCl 3 /CH 3 
